Supplementary Note I. Mechanistic analysis on the interplay between the coating layer and shear deformation in MGs
The confinement of the coating layer on the deformation of MGs is schematically shown in Fig.8 . Obviously, once a shear step slides out of the surface of MGs by shear banding, the coating layer ring near the shear step will be subjected to a uniform tension stress, T 1 , along the tangential direction of the coating ring, due to the increase of circumferential length (see Fig.8b ). From the geometrical relation shown in Fig.8b 
where δ is the coating-layer thickness, θ is the shear angle and hcotθ can be regarded as the lateral length of the coating-lay ring subjected to tension.
In addition to the circumferential tension, the shear step sliding out of MG
surface also exert an tensile force on the coating layer along the lateral direction, as shown schematically in Fig.7(c) . The tension of the coating layer will cause interface debonding along lateral direction, which should be the main reason for the formation of circumferential bulge, as observed in experiments (Fig.6(c) 
From Eq.S3, one can see that F y2 depends on the value of l, and can Shave a large value if l is small, which may play an important role in retarding shear band dynamics.
Supplementary Note II. The quantitative analysis on the interface debonding
With the increase of h, debonding of the coating layer along sample lateral may also occurs, which release the elastic energy stored in the coating layer and result in the 
Since , taking this into Eq.S4 and considering T 3 (roughly equal the yielding stress of Cu-layer) is weakly dependent on h and l, the interface debonding occurs for:
From Eq.S5, we can see that the interface debonding is mainly determined the ratio h/l and . And the necessary or the minimum condition for the debonding is will be so large to cause the fracture of the coating layer. However, once a stable length l is created, the coating layer could either be deformed with increase of the
f (h / l) = −dU e / dl − Γ i = 0 δ tension stress until the final fracture or debond further with the increase of l and meanwhile maintaining or decreasing the tensile stress, which depends on the specific coating quality or interface toughness. The lower often leads to debonding rather than fracture of the coating layer, which will not be effective to resist to shear band sliding.
